This study evaluated 96 Angus-sired heifers that were managed to a regular feedlot endpoint (approx. 0.45 in. fat cover) for harvest or a nonregular (longer) time on feed (approx. 0.70 in. fat cover). Heifers were scanned either 3 or 4 times from approximately 10 months of age through just prior to harvest. This study indicates that when heifers are fed for a longer period, they are able to bring more revenue from increases in quality and hot carcass weight. However, value/cwt was higher for the regular fed heifers when compared to long fed heifers. This is primarily because of the increase in discounts from higher yield grades on long-fed heifers.
Introduction
The beef cattle industry today uses a value-based marketing system and carcass composition plays a big role in the value of each individual animal. It is extremely important that producers manage cattle correctly to increase opportunities for premiums and decrease discounts. One way to increase premiums is to feed cattle high grain diets for a longer period of time to improve quality grades. However, when cattle are fed longer they also tend to deposit more subcutaneous fat, increasing yield grades and the chances of receiving a yield grade discount. This study was conducted to compare Angus-sired heifers that were fed for a regular period of time (RF) vs. heifers that were fed for a longer time (LF).
Materials and Methods
Ninety-six (96) Angus-sired heifers were used in this study. Animals were scanned by an Ultrasound Guidelines Council (UGC) field certified technician. A Classic Scanner 200 (Classic Medical Supply, Tequesta, FL) with a 3.5 MHz 18 cm animal science probe was used to collect images on all animals. Images were brought back to the Iowa State University image interpretation lab and interpreted by an UGC lab certified technician with software developed by Iowa State University. Measures collected were: weight, rump fat thickness (URUMPFT), 12 th rib fat thickness (URIBFT), 12 th rib ribeye area (UREA), and percent intramuscular fat (UPFAT).
All heifers were scanned at least three times and heifers in harvest groups 2 and 3 were scanned four times. There were 55 days between scan 2 and scan 3 for all heifers. Heifers in harvest groups 2 and 3 were scanned for the fourth time 13 and 56 days after scan 3, respectively.
Heifers were divided into three harvest groups, with 28 heifers in harvest group 1 (RF), 20 heifers in harvest group 2 (RF) and 48 heifers in harvest group 3 (LF). Heifers that were harvested at an optimum time (RF) were in the first two harvest groups and the LF heifers made up the third harvest group. The second group was harvested 22 days after the first group. The LF heifers were harvested 60 days after the first group. The LF heifers averaged 51 days on feed longer than the RF heifers. Heifers selected for the LF group were the heifers nearest the average for weight at approximately 45 days before harvest 1, thus RF heifers were more variable for most traits, especially weight, at scan 2 and 3.
Animals were harvested at the Iowa Quality Beef harvest facility in Tama, IA. Carcass data were collected by trained personnel from Iowa State University and Iowa Quality Beef. Measures collected were: hot carcass weight (HCW), carcass ribeye area (CREA), carcass 12 th rib fat thickness (CFT), and marbling scores (CMS). Marbling scores were called by the USDA grader to the nearest 10 th of a marbling degree and then were converted to a numeric marbling score with Small 00 = 5.00. Yield grade (YG) was calculated with the USDA equation YG = {2.5 + (2.5 * CFT, in) + (0.2 * 2.5, assumed KPH %) + (0.0038 * HCW, lbs) -(0.32 * CREA, in 2 )}, a 2.5 % KPH was used for all animals. There were two animals in the RF group that did not have carcass data.
Results and Discussion
Ultrasound measurement means, standard deviations, and ranges for scan sessions 2, 3, and 4 are presented in Tables 1, 2, and 3, respectively. Data from scan 2 (Table 1) shows that heifers in both groups were quite similar in mean levels of age, weight, URUMPFT, URIBFT, UREA, and UPFAT. At scan 3 (Table 2) RF and LF heifers remained at similar weight, URUMPFT, URIBFT, and UREA, however, at this time the LF heifers were a little higher in UPFAT. RF heifers were still more variable than LF heifers at scan 3.
Twenty-eight heifers from the RF group were harvested 2 days after scan 3 and the remaining 20 heifers from the RF were kept for an extra 14 days. Results from scan 4 ( Table  3) show that RF heifers were younger, lighter, leaner (less URIBFT and URUMPFT), had smaller UREA, and had less UPFAT than LF heifers at scan 4. This is partially because of the difference in number of days after scan 3 for scan 4 in LF (56 d) vs. RF (13 d) heifers. However, the selection criteria within the RF heifers for harvest 1 to harvest the heaviest, fattest, highest UPFAT heifers first should also have impacted these traits. The RF heifers were less variable at scan 4 than the LF heifers. Heifers in the RF group were harvested earlier because they were determined to be market ready and discounts for YG 4 or 5 were to be avoided.
The carcass data summary is shown in Table 4 . Results show that RF heifers had lighter carcasses, less CFT, CREA, CMS, and lower YG. These results were expected because the LF heifers were kept on feed for a longer period. Tables  5 and 6 show the frequency of quality grades (QG) and yield grades (YG), respectively for RF and LF heifers. Heifers that were RF had 85 % of carcasses graded Choice and 15 % Select. Heifers that were LF were 19 % Prime, 79 % Choice and 2 % Select. When heifers were RF, most of the YG were 2 and 3 (72 % and 26 %, respectively) while the LF were mostly YG 3 (60 %). The LF group had 17 % YG4, which is not desirable because YG4 is generally heavily discounted ($20/cwt in this grid). It was expected that the LF were going to grade better than RF, and also that the YG were going to be higher. Table 7 shows the significance and estimated effect of feed period management group on carcass traits. Heifers that were LF were harvested 51 days later than RF. Heifers that were LF had higher HCW, CFT, CREA, CMS and YG, and feeding group was a highly significant factor for differences in all traits.
Estimates of tissue deposition rates per day for each harvest group are shown in Table 8 . The results show that between scan 2 and 3, only average daily gain (ADG) was significantly different between harvest groups with a Pvalue < 0.01. All other traits had P-value > 0.10. Between scan 3 and 4, only harvest groups 2 and 3 were evaluated. ADG and ribeye area daily gain (UREADG) were significantly different between harvest groups with P-values 0.03 and 0.01, respectively. Rib fat thickness daily gain (URIBFTDG) approached significance (P-value = 0.07). It may have been difficult to establish rates of tissue deposition in harvest group 2 cattle since there were only 13 days between scan 3 and scan 4 on this group of cattle.
Heifers in the LF group had the highest ADG between scan 2 and scan 3, however, between scan 3 and 4 these heifers' ADG decreased 0.5 lb/d. This would lead to a higher cost of gain for LF heifers during the extended feeding period.
Dollar values for each animal were calculated using the Iowa Quality Beef grid (Tables 9 and 10) for comparisons. Values were calculated based on prices for April 21, 2005. Calculations were performed on a spreadsheet provided by Iowa Quality Beef (Tables 9 and 10 ). When evaluated on the Iowa Quality Beef pricing grid, heifers that were LF had an average carcass value of $1,059.96 ($147.64/cwt) and RF $949.39 ($150.11/cwt). Results show that even with an increase in YG, the LF heifers were able to bring more revenue than RF heifers. Table 11 shows total value for each lot, value/head, and value/cwt (on a carcass basis).
Implications
Based on these results, feeding the heifers longer did obtain a higher average value per head, however lower value per cwt. If animals are not being sorted with the use of realtime ultrasound, producers have to be careful when feeding animals for a longer period of time. An additional 51 days on feed (beyond approx. 0.45 in fat cover) resulted in an additional 85 lb HCW, an increase in percent Choice from 85 % to 98 %, and an increase in YG 4 cattle from 0 % to 17 %. Extended feeding can increase total revenue with increases in carcass weight and improved quality grades. However, increases in YG and YG discounts are likely as well and need to be considered before choosing to extend the feeding period. Analysis of feed cost was not done, so we were not able to compare the cost of the long feeding period. 
